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Clinical Significance of p53, Ki-67 and Galectin-3 Expressions
in Papillary Thyroid Carcinoma

Byung Seup Kim, M.D., Kyung Ho Kang, M.D., Young Ah Lim, M.D., Lee Su Kim, M.D.

Division of Breast and Endocrine Surgery, Hallym University Sacred Heart Hospital, College of Medicine, Hallym University, Anyang, Korea

Purpose: There are few molecular markers useful in practice for predicting prognosis of papillary thyroid carcinoma
(PTC) despite numerous basic researches. The objective of this study was to evaluate the prognostic values of
several candidate markers of PTC (p53, Ki-67 and galectin-3) using immunohistochemistry (IHC), one of the most
practical methods.

Methods: [HC for p53, Ki-67 and galectin-3 were performed on formalin-fixed paraffin-embedded tissues of 160
PTC specimens using monoclonal antibodies. The associations of the expressions of these markers with multiple
clinicopathologic prognostic factors were assessed.

Results: The overexpresion rates of p53, Ki-67 and galectin-3 were 48.8%, 64.3% and 97.8%, respectively.
Overexpression of p53 protein was positively associated with extrathyroidal extension (P<<0.001). In addition, p53
immunoreactivity was more prevalent among Ki-67 overexpressed specimens (P<0.001). Ki-67 immunoreactivity
was positively correlated with tumor size (P<<0.05), which became more distinct when accompanied with p53
overexpression (P<<0.01). In contrast, no relationship between galectin-3 immunoreactivity and clinical prognostic
factors was found.

Conclusion: Our results suggest that overexpression of p53 protein and Ki-67 in papillary thyroid carcinoma is
associated with tumor progression and that IHC for these proteins could be useful for predicting prognosis of
patients with PTC. (J Korean Surg Soc 2009;77:29-36)
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E7 9] streptavidin-biotin complex W&
Agslglon, Aol A gt FY3tE $13ke] Ventana
A9 Kiteh A% wodzA e 2 A A (Bechmark® XT,
Ventana Medical System, USA)E o] &3}9it) 2wzl 31
A stebsl TolE AR 23S 5um FAE A59 A
Ml ARG wHEo] xyleneo 2 gatetdl Aelslx, 2+ A
Hol| disle] WA zAeA IS AYslgct chule] ¥
A7 Al =
o] -&3}o] FE+= phosphate buffered salineol] 2] 3 WHelA
peroxidased] #Al-S o Asl7] Y&l FASIGFAE xSt
3| A% AAF ol & og_ﬁg(Zymed USA)S E¥3}0] v 50]F
AS AAs A 1 T 110022 345 12 Aol
galectin-301] g SHEFEA] 50"11] (mouse monoclonal antibody,
Novo Castra, UK)E A2l 4] 2X| 7} vb-2-A]7] a1, 2%} 844
2l biotinylated link antibody (LSAB kit, DAKO, USA)$} 20&
7F HESA17) & PBSE AE3slitl. Streptavidin (Zymed,
USA)T} peroxidase”} 235 -2Hol| 3057t vH-3A]7] 1, o]
= urgupe o

oo

A= Z2}3} (microwave oven method) &

3,3-diaminobenzidine tetrachloride (DAB, sig-
ma)Z BFYA]7] o}-5 Meyer’s hematoxylin® 2 thz 34 3
s2F Foll Al¥sle] Aol Z=A7] * B-4ssict. o]
u] - A AY (antigen retrieval)< wl Aol whE AHE 347

R4S ADPEE ALHAt A8H AL g
lentin-3, p53, Ki-670]3 2+ 1 : 300, 1 : 200, 1 : 1009] v]&
Z 343} h(Table 1).
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Table 1. Details of primary antibodies used

Table 2. p53, Ki-67 and galectin-3 immunohistochemical staining
in papillary thyroid carcinoma tissues

Antibiody S
1 Dil
against Clone Source Hution p53 Ki-67 Galectin-3
Galectin-3 ~ Mouse monoclonal Cell marque 1:300 Negative 214 147 13
p53 Mouse monoclonal Novoscastra 1:200 Positive 204 LP* 256 435
Ki-67 Mouse monoclonal Novoscastra 1:100 HP' 9
Positive rate 48.8% 64.3% 97.0%

Fig. 1. Immunohistochemical staining for p53 (x200). Nuclear
overexpression of p53 protein is shown in the papillary
carcinoma cells.

Fig. 2. Immunohistochemical staining for Ki-67 (x100). Nuclear
immunoreactivity of Ki-67 is observed in less than 5% of
tumor cells, so this was classified as ‘negative’.

AA At 52 27 9] W] Aol ovle] #HA9 =
el ek, o AE glo] A= et ps3at Ki-679
35 1,000709] cell AALE o] &3lo] FAJ o F 1} FokAl
EO v &S %2 Aokt p53S AA AEe] 10% o)A ol
A ) FPo 2 Bl (Fig. 1), Ki-67 34 23}
AA AEE] 5% oldol ANE W FAoE FAotslsict

(Fig. 2). 5%°14 10%AF0] & ‘low proliferative’, 10% ©]3-&

N, N

“

*LP = low proliferative; THp - high proliferative.

Fig. 3. Immunohistochemical staining for galectin-3 (x400).
Cytoplasmic immunoreactivity of galectin-3 is observed in
the papillary thyroid carcinoma cells.

9t} Galectin-39] 7§ od4=
55 2 ") o E 40000 A] okl
]t dlo] A3k Ao g o
A= AEE o2 ksl odch(Fg. 3).
£ 9X99 SPSS (ver. 13.0) £/ TS
Agsto], AR A ol A= Pearson®] Chi-square 73743}
Fisher®] Beeh5 A4S, HTX LA olA= Student t-test
9} ANOVA #HAZ o2 #4333, Pgke] 0.05 o]&}el 75
E FATA R Fo3t Ao HAH

2 Il_l.

1) p53

PN

B 41890 ¢] ARt 2 Aol A] p53 kel o] W
2] 3}el AAE AlPeol o, I F 2040llollA] FAoF
Eh}, 48.8% 2] HAES HUckTable 2). 34H B oo
A Ao dllof] Feke]o] Ao 7 s et ps32] A
o ii= o] el 2 F HAIES A F

A=A Bl Usith F, p53 H AIE K 204
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Table 3. Relationship between overexpression of p53 protein and Table 4. Relationship between overexpression of Ki-67 and clin-
clinicopathologic features of PTC icopathologic features of PTC
p53 (n=418) Ki-67 (n=412)
P value P value
Negative Positive Negative Positive
Sex NS* Sex NS*
Female 191 184 Female 133 236
Male 23 20 Male 14 29
Mean age (year) (£SD) 47.04 47.58 NS* Mean age (year) (£SD) 47.63 47.24 NS*
(+11.66) (*11.23) (*11.32) (+11.6)
Age group NS* Age group NS*
Under 45 years 88 86 Under 45 years 59 111
45 years and older 125 119 45 years and older 88 154
Extrathyroidal extension <0.001 Extrathyroidal extension NS*
Absent 100 59 Absent 59 98
Present 114 145 Present 88 167
Lymphatic invasion NS* Lymphatic invasion NS*
Absent 210 197 Absent 145 256
Present 3 7 Present 1 9
Vascular invasion NS* Vascular invasion NS*
Absent 203 184 Absent 140 241
Present 4 7 Present 2 9
Multicentricity NS* Multicentricity NS*
Absent 166 146 Absent 109 196
Present 48 58 Present 38 69
Tumor size (cm) (+SD) 1.00 1.12 NS* Tumor size (cm) (+SD) 0.96 .12 0.024
(+0.57) (+0.74) (+0.55) (+0.71)
Lymph node metastasis NS* Lymph node metastasis NS*
Absent 55 70 Absent 42 82
Present 70 71 Present 44 95
Number of metastatic 243 1.67 NS* Number of metastatic 2.20 1.87 NS*
lymph nodes (+4.67) (£2.60) lymph nodes (+4.68) (+3.04)
T stage 0.002 T stage NS*
Tl 103 65 Tl 62 102
T2 4 1 T2 3 2
T3 98 130 T3 76 149
T4a 9 8 T4a 6 12
N stage NS* N stage NS*
NO 55 70 NO 42 82
Nla 57 57 Nla 39 74
N1b 13 114 N1b 5 21
M stage NS* M stage NS*
0 213 203 0 147 263
1 1 1 1 0 2
Stage NS* Stage NS*
I 133 104 I 83 149
I 2 1 I 1 2
I 66 87 I 57 94
IVA 13 11 IVA 6 19
IVB 0 0 IVB 0 0
IvC 1 1 IvC 0 2

*NS = not significant. *NS = not significant.



Byung Seup Kim, et al : Clinical Significance of p53, Ki-67 and Galectin-3 Expressions in Papillary Thyroid Carcinoma 33

ol F 1456l(71.1%)N A FH 22 A 5E Hol A, 2144 F
114901(53.3%)0ll A = 22255 HQl p53 54 7ol 1|3
FAHoE GoluiA EA LEbHP <0.001)(Table 3).

2) Ki-67

B 4126019) AT 23614 Ki-670l tiake] W
A z=23et dAS AEE A3 14741(35.7%)NA 4,
265911(64.3%)0N1 A A AE A e] 5% o] o] dAx]o] <
Ao g A=) kA AE Kol o F 2564(62.1%)
oAl 5%NA 10%A+e]e] AHZE7} sdA=]o] ‘low pro-
liferative’ 2 999](2.2%)N A= 10% o]-&2] AE7} =0
‘high proliferative’ 2 H-53}%) th(Table 2). Ki-67 Bt&o] ok
Aol F9 Foko] HTF IV 1124071 emZ AT
0.96%0.55 cm Eto} EAIFog folsA #HohP=0.024)
(Table 4).

3) Galectin-3

Galectin-3 W1 9] W ol =238k o MG A 2Pk & 4484
o] ZHGARTFYE =F oA 435401(97.0%)014 A, 13¢]]
(3.0%)olA &4 ZAIE eI th(Table 2). Galectin-32]
W2 F2 AZA AbollA] YEelken, 3 Yol A=
W= A ¢kgkr}. Galectin-39] W =AE o2 Q14
2lehd eQlEFe A=A AT F JRen, ps3nt

= T
Ki-679] W] z2|318} 4 Zatel . o] §llth(Table 5).
4) p53T} Ki-679 ALZTEA

p532] =2 5}ek od 2] Aol whe} Ki-672] ol
T2 g Aol & Hlh(P<0.001). 5, p53 o] 54 23t
5 1.9l 212¢]] F 102411(48.1%)0l A RE Ki-672] utdo] kA
o7 vehd vl uhal, ps3 Aol oFA8 AFE Kl 1984
ZollA 16101(81.3%)0l Al Ki-679] Wh&lo] oA o 2 eyt
tHTable 6). ARG HA w3k ps3 A A7
ool Fo12A A5 Aol Ki-679] Ll of fof] wt
g} o]l s WA, B E Ki-679] Wi F
Z719ke] Aol p53e] W of ol wheh ofwl 3k o3k
WA Alete] 2Asleh o AR, p53 M T F
Ki-67 54 ¢ 3 4 T Aololl F9=22 5 v
Zk2t 157%, 69.6% % 23t xol7} glglon, & F =
ps3 &4 T9 53.3% et FolstAl 2 FA=HAE H
& WP ek(Table 7). 12U, Ki67 44
pS3 &4 3 p53 FA T AT Tl BT 2

N

Table 5. Relationship between expression of galectin-3 and clin-
icopathologic features of PTC

Galectin-3 (n=448)

P value
Negative Positive
Sex NS*
Female 10 389
Male 3 46
Mean age (year) (£SD) 48.50 47.32 NS*
(+14.3) (+11.40)
Age group NS*
Under 45 years 10 200
45 years and older 0 238
Extrathyroidal extension NS*
Absent 6 176
Present 4 259
Lymphatic invasion NS*
Absent 10 423
Present 0 10
Vascular invasion NS*
Absent 10 404
Present 0 11
Multicentricity NS*
Absent 8 328
Present 2 107
Tumor size (cm) (+SD) 0.83 1.05 NS*
(+0.56) (+0.69)
Lymph node metastasis NS*
Absent 3 131
Present 2 139
Number of metastatic 6.60 1.82 NS*
lymph nodes (£12.64) (£3.26)
T stage NS*
Tl 7 182
T2 0 7
T3 3 228
T4 0 18
N stage NS*
NO 3 131
Nla 1 115
N1b 1 21
M stage NS*
0 10 433
1 1 2
Stage NS*
I 7 253
I 0 3
I 3 155
IVA 0 23
IVB 0 0
IvC 1 2

*NS = not significant.
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Table 6. Relation between p53 expression and Ki-67 expression

Ki-67
P value
Negative Positive
p53  Negative 110 (51.9%) 102 (48.1%) <0.001
Positive 37 (18.7%) 161 (81.3%)

Table 7. Difference in extrathyroidal extension rate of PTC accord-
ing to expression of p53 and Ki-67

Extrathyroidal extension

P value
Absent Present
P53 (—) 100 (46.7%) 114 (53.3%) 0.011%,
0.001"
p53 (+) Ki-67 (—) 9 (24.3%) 28 (75.7%) NS
Ki-67 (+) 49 304%) 112 (69.6%)

*P value for difference between p53 (—) group and p53 (+) Ki-67
(—) group; P value for difference between p53 (—) group and
p53 (+) Ki-67 (+) group.

Table 8. Difference in tumor size of PTC according to expression
of p53 and Ki-67

Tumor size P value
(cm) (£SD)
Ki-67 (—) 0.96 (+0.56) NS*, 0.004 "
Ki-67 (+) p53 (—) 1.00 (£0.59) 0.037
p53 (+) 1.19 (£0.78)

*P value for difference between Ki-67 (—) group and Ki-67 (+)
P53 (—) group; TP value for difference between Ki-67 (—) group
and Ki-67 (+) p53 (+) group.

7% Z+7F 1.00£0.59 cm, 1.19+0.78 cm®E p53 A T-oll Al
Y ZArhP<0.05). &, Ki-67 Ao A, p53 FAQ T2 &
&) A A7) Ki-67 o4 9 HT 271(0.96+0.56 cm)
Bl oS 93ls] 7 om(P<001), Ki-670] %A o|A|ut
p53o] §AQ o Fde BT A7= Ki6e7 94 ¥ &
Al Q] 2ol 7k A TH(Table 8).
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